CD1a. The existence of Langerhans-like cells within the spleen helps to identify the components of the immune system within the African catfish. 
Introduction
The African catfish is an important freshwater fish in terms of commercial gains with global capture and aquaculture production standing at 55,417 and 237,124 tonnes respectively in 2014, a rise from 15,000 tonnes in 1950 and 5,013 tonnes in 1992 . There has been considerable concern in relation food security and availability with the increasing demands of the population, in particular the need for animal [1] 
Objective
The objective of this study was to further understand the immune system of the fish by characterising the cells and structure observed in the catfish spleen. Histological and immunohistochemical evaluations were further undertaken on the splenic Langerhans cells in order to confirm their presence in the tissue.
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[13] [14] [15] [16] [17] identified. The first Birbeck-like granule type had heterogenic content, the second type identified were cored granules and the third type were racket shaped granules, some of these latter racket shaped granules were enlarged with granular content (Fig. F) .
Immunohistochemical staining showed that both the S100 ( The histological and electron microscope studies undertaken in this investigation showed many morphological features not described previously in the African catfish spleen. It has been previously reported that the spleen of the ray-finned fish (Barbus pectoralis) has a one layer thick capsule comprising of an epithelium of squamous to cuboidal cells with some small round secretory cells , our study has shown that the connective tissue capsule was mainly comprised from collagen fibers in the catfish. It has been also shown that the thin fibrous capsule showed little evidence of contractile ability , our study confirmed that no muscle cells could be recognized in catfish spleen, adding to the theory that contractility is unlikely. [19] [20] The white pulp within the spleen in our catfish showed a nodular arrangement with melanomacrophage centers, lymphocytes and surrounding arterial vessels. While in the ray-finned fish a lymphatic nodule was described, like that of mammals with germinal nodes , this was absent in the present catfish study. The melanomacrophage centers have been described as 'groupings of cells containing pigments that are generally found inside the endothelial reticulum of the matrix of hematopoietic cells in teleost fish' but that have also been shown to be present in the brain, gonads and gills . Our study confirms the existence of these cells within the spleen of catfish and this opens up theories as to why they are present.
Several studies have suggested that these melanomacrophage centers function to destroy, detoxify or recycle endogenous and exogenous substances , which includes material produced by erythrocytes and other cells undergoing metabolic activities . Also it has been
shown that melanomacrophage centers respond to infectious agents and other bodies, thus contributing towards immune reactions .
In our study, the African catfish spleen also contained red pulp which finned fish added that, cytoplasmic multivesicular bodies existed within the cells and that the plasma membrane was associated with large aggregates of exosomes, indicating that they could be released/exported from the cell . These characteristics were also absent in catfish in the present study, as the cytoplasmic contents consisted of rough endoplasmic reticulum, free ribosomes and lysosomes, suggesting that there were no secretory functions in Langerhans-like cells in the catfish spleen.
Despite Langerhans cells being relatively specific to epidermal tissues and some mucosal lined organs , these cells were present in healthy spleen/kidney tissues and diseased gills in salmonids . 
Methods
Sample collection and ethics:
Eight healthy adult African catfish (Clarias gariepinus; male and female)
were collected from a local fisher hatchery and humanely slaughtered.
This was carried out with ethical permission (see ethics statement for further details).
General histology and light microscopy: 1 mm pieces of adult African catfish (n=8, aged 6-8 months, all between 2-3 kg in weight) were extracted in a systematic random manner from each spleen ensuring that differing areas of the spleen were sampled.
Tissue was fixed in 10% neutral buffered formalin for 48 h then 
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